ABSTRACT: This paper will present an educational method that will help link academia and business. This method will help improve the relations between academia and business in the field of building and testing memory systems. We will provide the basic theoretical structure of our method, and will provide our readers with a case study of one particular testing method that can breach the barrier between academia and business. This method will help both parts in improving their production methods and testing techniques. Our method will promote extended communication by using electronic means (e.g. e-mail, electronic reports, etc.), which will help the two parties work together more efficiently. We will provide an electronic infrastructure that will ease the communication between the two parties. We will also provide a study on a particular example that will prove that there are significant improvements regarding communication and learning, while also reducing the time needed for the academia methods to be implemented in business.
INTRODUCTION
One of the most pressing problems in today's technological development is the lack of communication and collaboration between academia and business or industry. The examples are rare where the research results provided by academia are applied in industry in a time frame smaller than 10 year, especially in the field of Computer Science and Computer Architecture. For example in the field of memory testing, the tests applied by the producers, in order to test the memory systems, were developed in the early years of research in memory testing; most of them are older than 30 years, even though there has been constant academic research in the field of memory testing. The same phenomenon is encountered in most aspects of Computer Architecture research and development fields. One of the reasons for this, is the fact that most of the new methods developed by researchers are not properly simulated and tested; another being the fact that in this field the number of researchers and new methods developed have known a boom in the last two or three decades [4] .
Our paper will present a method that will be able to manage and improve the collaboration between academia and business, aimed at reducing the huge delay between the development of new methods by academia and the moment when these methods are applied in practice by the industry of the field. Our method will be able to be implemented in most fields of research, the only restriction is that the academia representation should exceed the number of companies that are able to implement the methods developed by the academia researchers. In order to do that we will show the basic principles on how to develop the communication infrastructure that will be used in order to improve the collaboration and communication between business and academia. Besides providing the basic principles in building this infrastructure we will also present a case study that relates to the field of memory testing and memory reliability, where we will show the main benefits of this new method.
The remainder of this paper is organized as follows: section 2 will provide the description and implementation of our collaboration and communication method between business and academia, section 3 will provide the results obtained in our case study that relates to memory testing, while section 4 will conclude this paper.
COLLABORATION AND COMMUNICATION METHOD
Due to the fact that each year academia researchers develop more and more methods, these methods are harder and harder to implement by industry, one important cause of the harder implementation is the lack of collaboration. If the academia researchers would have access to industry's roadmaps for future products the delay between developing a new method and its implementation would be greatly reduced. The simplified model for an idea becoming a new product is illustrated in Figure 1 . The main problem of this state flow is that most of the time the methods developed by academia are not implementable in products within an acceptable time delay. One of the reasons for this issue is the lack of communication between academia and business, mainly the business is looking for new products and methods to implement from the methods that have been around for along period of time and that have been validated by the academic community. This is why a great number of methods that have been developed by academia are never implemented in real products and remain in the theoretical area.
Figure 2. Collaboration delay after applying the communication and collaboration method.
Figure 2 contrasts the current state of educational methods, with the results that will be obtained by applying our proposed method. By applying our method we will be able to increase the collaboration and communication between academia and business, thus having more specialized research results that will be easier implemented in actual products by the industry of the field.
Collaboration and Communication Description
This section describes our method called Collaboration and Communication, or CC. The CC method acts like a bridge: it takes information from business or industry roadmaps and it communicates it to interested researchers from academia. In order to be able to provide this information the business part should subscribe to our method and make available their medium and long term plans. If this is not possible, due to nondisclosure agreements or other legal issues, our method can predict, with a good accuracy, based on past projects and keywords the medium term plans of the company. This information is refreshed every quarter of a year. After gathering all this information the CC method groups businesses with similar products and interests [5] .
On the same time the CC method will gather similar information from academia. The information from academia is easier to collect. This is because the data needed from academia is more in terms on general research interests and directions rather then specific product information.
After gathering all these information from both business and academia the CC method will group first the similar businesses, and then the similar ideas and research groups from academia. The second step is to try and find groups from academia and from business that can work together more efficiently. The third and most important step is the actual communication that will happen between these groups.
The communication will be done in two forms: electronically via e-mails and electronic reports, and via quarterly meetings between representatives of the two groups involved. The electronic communication will handle the progress reports of the two parts, while the physical meetings will set new research directions and will handle the development of new methods and products. The evolution in time of the steps is depicted in Figure 3 , while the details of steps 1 to 3 are illustrated in Figure 4 . In the following section we will provide a case study where we apply the CC method in order to improve communication and collaboration between academia and industry in the field of producing and testing of memory systems.
One of the reasons that restricted the collaboration between academia and business is also the credit for the work that has to be shared, and sometimes when integrating the research into a new product and launching it on the market the result cannot be published by academia. In order to counteract this effect of the collaboration and the "mistrust" that comes with it our method will use a dedicated server that will store all the communication between the parties, and it will be able to accredit the results to each of the party. So for example if the business part comes up with a solution to apply one method it cannot be accredited to academia, and vice-versa.
CASE STUDY
In this section we will show how to apply the CC method described throughout section 2 in a specific field, the field being the testing of memory systems.
Even though the research in the last three decades has prospered in the field of memory testing, the testing methods that are used by the industry of the field were developed in the 1980s. The main reason for this lack of collaboration is the fact that there has been very little communication between the academia research communities developing new testing methods and mechanism and the producers of memory systems. Also the new methods developed by researchers are sometimes totally non-implementable, because of technological reasons. If there had been a more collaborative environment the newly developed methods would have had a much smaller delay between development and the actual implementation and utilisation in industry. In the following we will show how, by applying the CC method this delay can be significantly reduced.
Step 1: Identifying the parties and grouping the ones with similar interests
First of all we will follow the steps described by Figure 4 . In step 1 we will identify the companies that produce and develop memory systems on one hand, and academic research groups that work on developing new memory testing methods. In this first step we will group these memory manufacturers, which represent the business part of the equation, by the type of memory that they produce. So we will have several categories, among which will be: SRAM (Static Random Access Memory) producers, DRAM (Dynamic Random Access Memory) producers, SSD (Solid State Drive) producers, HDD (Hard Disk Drive) producers, etc. We will focus on the manufacturers that produce SSDs, which are used as the cache memory part of computer systems. Also we have to identify the academic communities that deal with developing testing mechanisms for SRAM memories. There are a large number of academic communities that deal in memory testing, because each major university centre that has a computer engineering department has, within that department, a group that works on memory testing. So we are dealing with a large academic community, which means that we can apply the CC method.
3.2.
Step 2: Linking the two or more parties into collaborative groups
In order to continue applying the CC method we need to go to step 2. In this step we will have to link the business part with the academic part. Mostly by looking at developing methods used by the manufacturers we can do these linking and grouping. This grouping will yield roughly a number of three to four academia research groups to each manufacturer of memory systems.
3.3.
Step 3: Setting the basic rules and protocols for communication and collaboration
After completing this step we will focus on applying the next step, which will insure the increase in communication and collaboration that this field is lacking in. In order to do that the basic communication rules have to be established. First of all an initial discussion between each research group or representative from academia and the representative team from the business part have to occur. In this discussion the frequency of the technical e-mails and reports will be established, the usual case is that there will be one technical e-mail send per week, with the latest updates; and one technical report every two weeks in order to check for status updates. The most important part is that these e-mails and technical reports have to be generated by both parties. So the research groups from academia will send their research updates via e-mail and technical reports; and also the business representatives in charge with the project will have to send their production and implementation updates.
CONCLUSIONS
In this paper we presented a method called collaboration and communication (CC) that helps academia and business connect more efficiently. The efficiency comes from the fact that the two parties collaborate more closely without the fear of stolen ideas and unaccredited work, by the use of a third party infrastructure, provided by the CC method, that will ensure the correct accreditation of the intellectual work.
We have provided throughout this paper the methods and steps needed in order to apply our method to any research field. Our method consists of three steps that can be easily applied to any collaboration and communication need between different parties that work in similar fields.
We have also illustrated a case study where our method called collaboration and communication is applied in the field. The field where we have shown its applicability is the field of memory testing, where the delay between developing new testing methods and applying them in the production of new memory chips can extend over several decades.
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